were viable well into adulthood. White adipose tissue E15.5 PPAR␥ Ϫ/Ϫ embryo, and one live born PPAR␥ Ϫ/Ϫ mouse. The cardiac phenotype was rescued in the depots were nearly normal in the single knockout mice, but were reduced in weight by 70% in the C/EBP␤/␦ embryos demonstrating that it was secondary to placental dysfunction. Of note, the E15.5 Ϫ/Ϫ embryo, similar double knockout mice. Remarkably, mRNA levels of C/EBP␣, PPAR␥, and adipocyte-specific genes such as to the ϩ/Ϫ embryo, showed expression of a ␤-galactosidase reporter cassette, which had been inserted inaP2 were normal in the small depots of double knockout mice. This finding suggests that other pathways must frame into the PPAR␥ coding region of the gene-targeting construct. ␤-galactosidase activity was noted in be capable of triggering PPAR␥ and C/EBP␣ expression, and hence adipocyte differentiation. ADD-1/SREBP-1, an anatomical location where brown fat subsequently appears in normal but not the Ϫ/Ϫ live-born mouse, a key transcription factor in sterol regulation, is one candidate mediator of a C/EBP␤ and C/EBP␦-indepenraising the interesting possibility that brown adipocyte precursors begin to develop, but fail to elaborate into dent pathway since it binds to the PPAR␥ promoter and induces its expression (Fajas et al., 1999) . Also, gene brown adipose tissue in the absence of PPAR␥. Histological analysis will be required to better understand expression induced by ADD-1/SREBP-1 leads to the production of PPAR␥ ligands (Kim et al., 1998) . the nature of these E15.5 ␤-galactosidase-positive cells. The live-born PPAR␥ Ϫ/Ϫ mouse was a runt weighing C/EBP␣. The first loss-of-function experiment was expression of antisense C/EBP␣ mRNA in 3T3-L1 adipo-70% of a similarly created PPAR␥ ϩ/Ϫ littermate. The health of the runt deteriorated at day P5, and at day cytes. This maneuver reduced expression of endogenous C/EBP␣ mRNA and protein, resulting in markedly P6.5 was examined along with the ϩ/Ϫ littermate. The PPAR␥-deficient mouse was notable for total absence reduced expression of aP2 mRNA and protein, and decreased triglyceride accumulation (reviewed in Mandrup of white and brown adipose tissue (complete lipodystrophy) and fatty liver (secondary to lipodystrophy). Aland Lane, 1997). This observation was confirmed and extended in gene knockout mice lacking C/EBP␣ that though the number is small, the conclusion is profound: PPAR␥ is required for adipogenesis in vivo. fail to develop normal depots of adipose tissue (Wang et al., 1995) . Adipocytes are present in C/EBP␣-deficient A similarly profound conclusion was provided in the study by Rosen et al. (1999) As outlined above, recent years have witnessed a pheheterozygous for PPAR␥ deficiency. While these aninomenal increase in knowledge regarding the molecular mals are apparently normal on a regular diet, they are control of adipogenesis. These findings now lead to the partially resistant to high fat diet-induced obesity and next level of questions. Does an "excess" supply of markedly resistant to the insulin resistance that normally fuel to preadipocytes directly stimulate adipogenesis or accompanies such obesity. On the surface, this protecdoes this induce production in mature adipocytes of a tion from obesity and insulin resistance could be viewed paracrine signal that secondarily promotes adipogenas being due to impaired adipogenesis secondary to esis in neighboring cells? Of particular interest is the decreased PPAR␥ levels. However, if such a mechanism role of dietary fats to serve as precursors to PPAR␥ occurred, it would worsen insulin resistance due to exligands. Alternatively, does positive caloric balance alter systemic hormones, insulin being one example, which cess deposition of lipid in tissues other than fat, such then stimulate adipogenesis? Do the candidate signals mentioned above directly engage C/EBP␤ and/or C/EBP␦, or are other transcription factors involved? Finally, and importantly, what cell within a fat cell depot, in vivo, is the adipocyte precursor? Given the identification of markers such as C/EBP␤, C/EBP␦, C/EBP␣, and PPAR␥, this important question should now be addressable. Based upon recent progress, it is likely that answers to these questions will be forthcoming.
